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Color Tolerance 








NUMBER 1 


Its Measurement and Specification 


HERE is, at present, no universal method em- 
ployed by dyers and colorists for the measurement 
of color and the specification of tolerances in color 

matching. However, the need for color measuring instru- 

ments to assist the dyer in obtaining a desired color more 
easily has become increasingly evident. This requirement 
has been met with varying degrees of success by the num- 
erous devices for color measurement that have been placed 
upon the market in recent years. It is now possible, with 

a correctly designed instrument to measure a color in 

terms of fundamental physical units with more than ade- 

quate precision. In fact, it has been shown! that by in- 
strumental means it is possible to detect small color dif- 
ferences in dyed textiles that are not apparent to the eye. 


In general, it is true that the use of such precision in- 
struments has been limited because the results otbained 
are not given in terms familiar to the dyer. It is common, 
when speaking of two different colors, to say that one is 
redder or greener than the other, and such a designation 
will be readily understood by anyone. But when an at- 
tempt is made to designate the degree of the difference, to 
answer the quantitative question—how much redder ?— 
mere description in words is found to be inadequate. Ap- 
parently, some numerical designation is needed that will 
describe the amount of color exactly and at the same time 
have a real meaning in terms of more familiar concepts 
analogous to hue, saturation, and brilliance. It is fur- 
ther necessary that this method of specification have a 
universal meaning and not to be limited to any one type of 
color measuring instrument. There are at present on the 
market certain instruments and systems of color measure- 
ment and specification that are useful only if all color 
measurements are made with the same device. That is, 
the results obtained with such instruments are entirely 
arbitrary and bear little relationship to any general sys- 
tem of colorimetry. 





*Formerly Senior Fellow of the Textile Foundation. Now 
with Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts. 

*R. D. Nutting: Detection of Small Color Differences in Dyed 
Textiles. American Dyestuff Reporter 23, No. 10, 251 (1934). 





for Dyed Textiles 


By ROBERT D. NUTTING* 





In the interest of obtaining a universally applicable sys- 
tem for the measurement and specification of color, the 
International Commission on Illumination? established in 
1931 a procedure that may be used to convert spectro- 
photometric data into a universal language of color. The 
results obtained from this procedure are definite and un- 
ambiguous and are easy to comprehend, since they are the 
physical analogs of the familiar concepts of hue, satura- 
tion, and brilliance. The I.C.I. method of color specifica- 
tion is based upon the well-known fact that the eye is 
not an analytical instrument but functions as an integrat- 
ing device. This can be explained simply when it is ap- 
preciated that the sensation of color produced by an ob- 
ject depends upon three factors. It depends first upon 
the nature of the illumination by which we see the colored 
object; secondly, upon the reflection (or transmission) 
characteristics of the object itself and finally upon the 
visual process of the observer. We can neglect, for all 
practical purposes, any differences due to different ob- 
servers if care is taken to standardize the observer by 
means of experiments carried out on numerous persons 
having normal color vision. The color characteristics of 
the illuminant and of the object may be measured in num- 
erous ways. The fundamental method utilized in color 
measurement is that known as spectrophotometry, in which 
the reflection (or transmission) of the object is measured 
at each wavelength throughout the visible spectrum. The 
energy distribution of the illuminant is similarly measured 
by spectroradiometry. The characteristics of a normal 
human observer may also be measured once and for all 
by a suitable procedure that need not concern us here. 
In order to simulate the function of the eye for color 
vision, it is now only necessary to integrate the product 
of these three functions. This method of computation has 
been described in some detail elsewhere’. 

In order to show how this universal method of color 
specification may be applied to the practical problem of 





“—D. B. Judd, The I.C.I. Standard Observer & Coordinate Sys- 
tem for Colorimetry. J. Optical Soc. Am. 23, 359 (1933). 
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color tolerance, numerous commercial matches have been 
obtained from a well known woolen house and from a cot- 
ton finishing mill. These samples were obtained in pairs, 
each pair representing a standard dyeing made at one 
time and a match dyeing made to duplicate the standard. 
It should be emphasized that all of the samples shown 
here were matches accepted by the customer as satisfac- 
tory. It is not the intent of this paper to attempt to set 
any tolerance limits because it is too obvious that in the 
textile industry such limits are frequently regulated by 
elements other than color. It is recognized, however, that 
aside from these factors, such as price, market conditions, 
etc., there is a real need of a method for specifying a color 
tolerance that can not be abrogated because of the uncer- 
tainty with which this tolerance was established. 

The samples mentioned above have been measured with 
the Hardy recording photoelectric spectrophotometer’, 
using a magnesium oxide standard. To avoid any effects 
of weave, polarization, or irregularities in the cloth, a 
single thickness of the sample backed by black velvet was 
placed in a rotating holder of the type described else- 
where®. The colorimetric computations have been made 
assuming that the samples were illuminated with light of 
a quality approximating average daylight (1.C.I. Illumi- 
nant C). The trichromatic coefficients have been plotted 
on the color diagram in order to show directly the excita- 
tion purity and dominant wavelength of the pairs of sam- 
ples. In order to show color tolerances more clearly it is 
preferable to use an enlarged portion of the color diagram 
shown in its entirety in Fig. 1. Then, that portion of the 
diagram in which the particular colors of immediate in- 
terest happen to fall may be studied minutely. The en- 
larged charts, of which portions are used here, were taken 
from “Handbook of Colorimetry”.* In Fig. 2 are shown 
spectrophotometric curves of a pink cotton dyeing and a 
match dyeing made some time later. The spectrophoto- 
metric curves show that the dyeing procedure must have 
been altered somewhat as the samples appear to have been 
dyed with slightly different dyestuffs. The trichromatic 
coefficients have been found by the method of selected or- 
dinates described in a previous paper’ to be x = .322 and 
320 and y = .307 and .307, respectively, and are shown 
plotted in Fig. 3 on an enlarged section of the color dia- 
gram. These two points are designated by the letter P 
and are seen to have complimentary dominant wavelengths 
of 532C millimicrons and 552C millimicrons, respectively. 
The excitation purities for these samples are 4.0% and 
3.8%. The brightness can not be shown on the color 
diagram, as this would involve a three-dimensional coor- 
dinate system, but is given in Table I. 










































“A. C. Hardy: A New Recording Photoelectric Spectrophoto- 
meter, to be published in J. Optical Soc. Am. 1935. 

®R. D. Nutting: Interpretation of Data Obtained With Spectro- 
photometers of the Polarizing Type. Textile Research, 5, No. 
9, 391 (1935). 

“Handbook of Colorimetry”, Technology Press, Cambridge, 
Mass. (In preparation). 
*R. D. Nutting: The Objective Specification of Color. Loc. cit. 
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MIXTURE DIAGRAM 
ACCORDING TO THE 

1931 1-C.L STANDARD OBSERVER AND 
COORDINATE SYSTEM 
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IN MILLIMICRONS 


Numerous other pairs of cotton and wool dyeings are 
shown in Figs. 3 to 13. Their trichromatic coefficients, 
as well as the dominant wavelength, purity, and the bright- 
ness values, will be found in Table I. Spectrophotometric 
curves for several representative samples have been given 
in Figs. 14 to 21. Particular attention is called to Figs. 
14, 15, and 16. The colors of the samples were very dark 
and it was necessary to multiply the value of reflectance 
by five, which was done by an interchangeable cam of the 
spectrophotometer. The curves shown here are reproduc- 
tions of the curves drawn directly by the instrument. 
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NORTH CAROLINA STATE COLLEGE 
STUDENT SECTION 


URING the first week of December the North Caro- 
lina State College Student Section enjoyed three lec- 
tures from James Black of the Ciba Co., a member of the 
class of 1929, who addressed the Seniors on “Dyes Used in 
Printing,” the Juniors on “Nomenclature and Money Value 
of Dyes,” and the Graduate Students on “Dyes Used on 
Acetate Fibers.” The Section hopes to have other guest 
speakers on various textile subjects. 














Respectfully submitted, 
J. W. Furr, 
Secretary. 




















Editor’s Note:—There appear in this issue of the Pro- 
ceedings several of the papers that were presented at the 
Annual Meeting in Chattanooga. The other papers and 
reports are in process of preparation for publication and 
will appear shortly. 
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Fifteenth Annual Meeting 


Saturday Morning Session 
December 7, 1935 


The meeting convened at nine-thirty o’clock, President 
Rose presiding. 

President Rose: 
der? 


The technical program as usual is one that has so much 
meat in it that we want to adhere to the program just as 
closely as possible. Dr. Draves has arranged the program 
in such a way that we should have a few minutes for dis- 
cussion after each paper. 


(Papers were then presented by William D. Appel, 
whose paper was published in the December 16, 1935, is- 
sue and by Milton Harris, whose paper will appear in a 
later issue.) 

President Rose: We will proceed to the next paper 
which is entitled: “Cotton Printing: An Outline,” by 
Samuel I. Parker of the Ciba Company, Inc. 


Will the meeting please come to or- 
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Printing Cotton--An Outline” 


By S. I. PARKERT 


HEN color is applied to the whole cloth, it is 

said to be “dyed”; when it is applied accord- 

ing to design, it is said to be “printed.” Tex- 
tile printing, in reality, is nothing more than dyeing figures 
and stripes on a piece of cloth. 

When dyeing or printing began, no one knows. 
dyer claims he is the aristocrat of applying color. He 
claims that Eve dyed her fig leaves. The printer claims 
that Adam printed figures on them. Both are aristocrats. 
The two methods of applying color came down through 
history together. Tyrian Purple was well known 1,000 
B.C. Printed fabrics have been found in the Pyramids. 
The historian, Pliny, left records of dyeing processes in 
the First Century. When the Spanish invaded Peru, 
Chili, and Mexico in 1519, they discovered textile printing 
being done by the Indians. The business of applying color 
to fabrics evidently began in prehistoric times at the first 
dawn of civilization. In a very ancient period, high states 
of civilization existed in India, Persia, and China. It is 
quite conceivable that the trade began in these countries 
and worked its way down through Phoenicia and into 
Egypt and gradually found its way into Europe. The 
first printing was done by means of engraved wooden 
blocks. The first print works of record was established 
in England in the year 1676. From then until now, the 
industry has been growing in importance, and extending 
to all corners of the world. 

The textile printing industry is still in its infancy in the 
South. Jt is a rapidly growing child, but it is still young. 
Some time about the year 1900, a concern by the name 
of the Clearwater Bleachery, under the presidency of the 
late Tom Barrett, and located near Augusta, Ga., pur- 
chased one or two printing machines, an ager, and other 
equipment. This plant was closed about the year 1905 
and the machinery was sold. The printing machines were 
shipped back North. This was the first venture at print- 
ing in the South. In the year 1913, Caesar Cone, of 
Greensboro, N. C., bought a little three-color machine and 
started an experimental plant known as the Proximity 
Print Works. The World War came along. Production 


The 
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was needed. This baby plant delivered the goods but had 
not time for expanding during the rush years of the war. 
In 1921 the plant was almost entirely rebuilt and quad- 
rupled in size, and since then it has undergone two other 
major projects of enlargement. Today the plant is over 
ten times its original size. The experimental plant was 
a success. H. A. Barnes was appointed superintendent 
of the baby plant, and he is today managing the affairs 
of the large plant. The marked success of the Proximity 
Print Works can be attributed largely to the sound judg- 
ment. and hard work of this man. Mr. Barnes proved to 
the country that textile printing could be done profitably 
in the South. He successfully operated printing machines 
at Greensboro, N. C., fourteen or fifteen years before 
there was another successful venture at textile printing in 
this part of the country. So, H. A. Barnes, of the Proxim- 
ify Print Works, justly can be entitled “The Father of 
the Textile Printing Industry of the South.” And, such 
an industry as it is growing to be! Today there are in- 
stalled or in the process of being installed seventy-seven 
printing machines. They are located at: 


Proximity Print Works, Greensboro, N. C. 
Pacific Mills, Lyman, S. C. 

Clearwater Mfg. Co., Clearwater, S. C. 
Piedmont Print Works, Taylors, S. C. 
Hartsville Print & Dye Works, Hartsville, S. C. 
Rock Hill Printing & Finishing Co., Rock Hill, S. C. 
London Mills, Sumter, S. C. 

Lanett Bleachery & Dye Works, Lanett, Ala. 
Gregg Dyeing Co., Graniteville, S. C. 

Palmetto Print Works, Greenville, S. C. 

Ware Shoals Mfg. Co., Ware Shoals, S. C. 


In terms of production, what does the operation of 
seventy-seven machines mean? How much cloth can 
seventy-seven machines print? How many grey-goods 
mills will it require to furnish cloth for these machines? 
Many factors govern the rate of production of a printing 
machine. The number of rollers in the design, the char- 
acter of the design, the class of color used, the construc- 
tion, weight, and condition of the cloth being printed, and 
many other factors determine the speed of printing. One 
way to draw a comparison is to take a single fabric and 
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consider it as being applied to one type of work. Ladies’ 
dress goods printed on 68 x 72 sheeting may be used for 
illustration. If nothing but this one fabric were being 
printed, day-in and day-out, one machine could be expected 
to print 32,000 yards in sixteen hours. If all seventy-seven 
machines were operating two shifts, of eight hours each, 
sixteen hours per day, there would be printed each day 
2,464,000 yards or 1,400 miles of cloth. If this cloth 
were stretched out in one straight line it would reach from 
New York City to Kansas City or Palm Beach, or it 
would reach from Chattanooga to Bangor, Maine, or 
Lorado, Texas. In three and one-half weeks, there would 
be printed enough cloth to reach around the world at the 
equator. It would take thirty grey-goods mills, with 1,000 
looms each, weaving 68 x 72 sheeting, operating the same 
number of hours as the printing machines to keep the 
seventy-seven machines supplied with cloth. 

There are three methods of printing in use: 

1. Block-printing, with either hand or machine. 
2. Stencil-printing. 
3. Engraved copper roller printing. 

Today block-printing and stencil-printing are used very 
little. They are used for large designs, such as table 
cloths, bridge table covers, and antique effects where 
mechanical precision is not desired. In general, they are 
used for highly decorative designs. Engraved copper 
roller printing is the only method of importance as far 
as production is concerned. It safely can be estimated 
that over 99 per cent of all printing is done by the en- 
graved roller process. The remainder of this paper will 
deal only with the engraved copper roller process as ap- 
plied to cotton cloth. 

The cloth for printing arrives at the print works in 
pieces ranging from 60 yards to 120 yards in length. These 
pieces are stitched together, end to end. They are singed 
or not singed, desized, bleached or not bleached, dyed or 
not dyed, napped or not napped, sheared or not sheared, 
as the requirements of the job in hand demand. In gen- 
eral, the requirements of the preliminary treatment of 
goods for printing are about the same as those of goods 
for dyeing, with one exception, namely, goods for printing 
must be very free from loose lint and loose threads. The 
prepared cloth is delivered to the printing machine in rolls 
from 750 yards to 1,500 yards in length. 

An explanation of the following diagram (Fig. 1) will 
serve to assist those, who have never seen a printing ma- 
chine, to understand the functions of, and the relationship 
between, various parts of the machine, and the other ma- 
chines employed in the printing process. 

1. This is a heavy cast iron cylinder, which is mounted 
on a strong cast iron frame. The cylinder is held in 
place by adjustable bearings. 

2. This is “Lapping.” The cylinder is wrapped with sev- 
eral thicknesses of “Lapping” for the purpose of giv- 

ing elasticity, so that the cloth can be properly forced 
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into the lines of the engraving. Lapping is cloth made 
of a special wool and linen construction. 


. This is the blanket. An endless waterproof cotton 


or rubber covered blanket revolves with the cylinder 
and protects the expensive Lapping from being soiled 
by the color. 


. This is the back-grey. Back-greys are rolls of grey 


sheeting and are run between the endless blanket and 
the cloth to be printed, in order to keep the blanket 
as clean as possible and prevent color from being 
printed on the back of the cloth. Back-greys absorb 
the misplaced color. In some classes of work back- 
greys are washed and dried and used over and over 
until the sheeting is worn out. In other classes of 
work they may be used once or twice, then taken to 
the bleachery, cleaned, and put in process as first 
quality goods to be printed or dyed. 


. This is the previously prepared cloth which is ready 


to be printed. After it is printed it leaves the cylinder 
and passes over dry cans, and on to other processes. 


. This is the engraved copper roller. It is mounted on 


a strong shaft called a mandrel and works in adjust- 
able bearings. 


. This is a “furnishing” roller. It furnishes color from 


the color box to the engraved roller. These rollers 
are made of wood and the most modern ones are 
affixed with fiber bristles or are covered with irregular 
rubber. 


. This is the color box. The color is made of the proper 


shade for the particular roller called for on the design 
being printed. The thickness of the color paste is a 
most important item and must be judged as to whether 
it will be thick or thin according to the character of the 
engraving of the roller. 
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9. This is the “doctor.” It is a thin, sharp blade of steel 
which rests on the engraved roller and serves to scrape 
off all the color on the roller except that portion which 
is in the engraving. A good or bad job at printing, 
perhaps, is due more to the handling of the doctor than 
any other one cause, after a machine has been properly 
set up for printing a given pattern. 

. This is a “lint doctor.” It is usually made of brass 
and works on the engraved roller after the color has 
been imparted to the cloth. The purpose of the lint 
doctor is to free the engraved roller of any lint which 
it may have picked up when it was in contact with 
the cloth. 


A duplex printing machine is one with two main cylin- 
ders and on which the face and the back of the goods may 
be printed simultaneously with one passage through the 
machine. However, the great majority of printing is done 
on one side of the cloth only and duplex machines will 
not be considered further in this article. 


The size of a printing machine depends upon the num- 
ber of colors it was made to accommodate. The sizes run 
from one-color to sixteen-color machines. There are five 
sixteen-color printing machines scattered over the world, 
—one is located in Russia, one in Japan, one in Mexico, 
one in England, and one in the United States. There are 
more five- to eight-color size machines in the country than 
all other sizes put together. 


The textile printer is the chief operator of the printing 


machine. He should be a man with a natural turn for 
mechanics, have an eye for color, have a cooperative dis- 
position, and above all, have a love for the hum of a giant 
machine in motion, doing a delicate job. The old idea that 


it required eight years to make a master printer has been’ 


disproved by the introduction of the industry in the South. 
Many Southern boys, and particularly Southern boys from 
the rural districts, have developed into excellent printers 
in a few months. This type of young man is not afraid 
of hard work, and seems endowed by nature to be able to 
adapt himself to the difficult tasks confronting a textile 
printer. 


It is evident, from the drawing, that each roller prints 
only one color. Now suppose a print works receives from 
a customer an order for 100,000 yards of a certain grade 
of cloth, and on this cloth is to be printed a special design. 
The design is drawn on a piece of cardboard and accom- 
panies the order. The design is turned over to the en- 
graver. One of the first things he determines is how 
many colors are contained in the pattern, This tells him 
how many rollers are to be engraved. Take for example, 
—the pattern is a bird sitting ina bush. Each color shown 
on the pattern means that a roller must be engraved for it. 
The stem of the leaf may be one color, the leaf another 
color, the branch still another, the bird may have two or 
three colors, ranging from the color of the pupil of the 
bird’s eye to the color of the feather in its tail. A color 





in the bird may be the same as a color on the bush, and 
in this case only one roller would have to be made for that 
particular color. Exactness is required in picking out 
these colors and getting them on the right rollers. The 
engraver is charged with this responsibility, but when the 
rollers are taken to the printing machine the printer is 
charged with putting these rollers in his machine and 
bringing the pattern into “register.” The color surround- 
ing the bird’s eye may be the color in No. 1 roller on the 
machine, the color to make the pupil may be applied with 
No. 5 roller, which is entirely around on the other side 
of the big cast iron cylinder. It is the printer’s duty to 
“register” his machine so that the pupil will fall in the 
exact place in the eye. A cock-eyed bird or a bird with 
the pupil of its eye falling on its tail would spoil the 
beauty of the whole design. This example is given so as 
to emphasize the delicacy with which this very heavy and 
complicated work must be done. 

There are several methods or “styles” of engraved cop- 
per roller printing in use but only three are in general use 
on cotton in the South. They are direct printing, dis- 
charge printing, and resist printing. 

The color, in direct printing, is printed directly on the 
cloth along with other substances which react upon each 


other under suitable conditions to form a color lake in the 
fabric. 


There are two classes of discharge printing, known as 
white discharge printing and colored discharge printing. 
In white discharge printing substances are printed on a 
previously dyed cloth, which under proper conditions act 
upon the dyed cloth so as to remove the color locally, 
leaving a white pattern. In colored discharge printing, a 
type of dyestuff which is not destroyed by the discharge 
substance is mixed with the discharge substances. Here 
two jobs are done at the same time,—color is discharged 
from the previously dyed cloth and at the same time a 
new shade is deposited in the discharged pattern. 

In resist printing materials are printed on the white 
cloth, which later resist color locally, leaving a white pat- 
tern, when the cloth is passed through a dye machine. 

The treatment of the cloth after it has been printed is 
an all-important item. After cloth passes through the 
printing machine it immediately passes over a set of dry- 
ing cans in such a manner that only the back of the goods 
comes in contact with the hot cans, and the color is dried 
on the face of the goods. With few exceptions, materials 
which have been printed on the goods do not appear as 
finished colors at this stage of the process. These sub- 
stances, or mixtures of substances, are capable of react- 
ing upon each other under suitable conditions to form 
an insoluble color lake, or of reacting in such a manner 
as to discharge color from the cloth which had been pre- 
viously dyed. The treatment of cloth after printing varies 
according to the class of work being done. Sometimes it 
is simple but sometimes it is very complicated. In general, 
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after treatment consists of one or a combination of the 
following processes, or variations of these processes: 

Aging or Steaming 

Oxidizing 

Fixing 

Cutting 

Dyeing 

Soaping 

Clearing 

Aging is required in most work. Aging consists in ex- 
posing goods, which have been printed with certain sub- 
stances, to the action of a warm moist atmosphere. Some 
of the reasons for aging are: To bring about the reduc- 
tion of vat colors which have been printed in combination 
with formaldehyde sulfoxylate; to promote the oxidation 
of Aniline Black, and similar colors; to bring about a 
proper condition upon oxidizing and reducing agents 
printed upon a dyed fabric which will cause the color to 
be discharged in the printed portions, etc., etc. After 
aging, cloth printed with vat colors, is given a chromic 
acid bath, washed, soaped, and finished; cloth printed with 
a chlorate discharge is cut with caustic; cloth printed with 
basic colors is given a tartar emetic treatment. In fact, 
the aftertreating process which a cloth receives depends 
upon the class of color being used, materials used, method 
of applying, and result required. 
The engraving shop is a very interesting department of 

a print works. Fine printing cannot be accomplished with- 
out fine engraving. The engraving of the copper rolls is a 
highly specialized branch of the business. When a man 
enters the engraving field he usually spends his life with 
it, and usually becomes a real artist. 
works have their own engraving shops. 


Most large print 

However, there 
exists several concerns that do nothing but engrave cop- 
per rolls. They get work from the smaller plants, who do 
not have their own engravers, and also get much work 
from the larger plants during rush seasons. There are 
three methods of engraving,—hand engraving, machine 
engraving, and pentagraph engraving. Hand engraving 
is used on very large designs and for patch work 
when needed on machine engraving and pentagraph en- 
graving. It is very seldom used in comparison with the 
other two styles of engraving. Machine engraving is ac- 
complished by mechanical pressure forcing the pattern 
from a mill into the copper roller. The pattern is put 
‘on the mill by the old principle of the “die and mill”. 
This type of engraving is used only for certain classes 
of designs, and its use is not extensive. 

The large majority of engraving done today is accom- 
plished by the pentagraph method. This method is based 
on a principle entirely different from hand engraving or 
machine engraving. The pattern is etched upon the roller 
by the use of nitric acid. The process is simple in prin- 
ciple, but very tedious and precise. The roller is first 
covered with a thin film of bituminous varnish, and set 
aside to dry. The design is transferred from the cardboard 
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to a zinc plate by means of a camera and hand painting. 
Each color, then, is engraved carefully by hand. When the 
engraving of the plate is finished, the varnished copper 
roller and the engraved zinc plate are placed on the pen- 
tagraph machine in their proper places. The roller is 
located at the back of the machine and the plate rests on 
an operating table in the front. The operator uses an 
instrument, to trace over the engravings on the zinc plate. 
This instrument, or tracing-tool, is connected to an ar- 
rangement of diamond points, through an intricate system 
of levers. The diamonds cut the varnish from the roller. 
The tracing-tool controls the movement of the diamond 
points. When the operator traces an engraved line on the 
zinc plate, the diamond points cut a similar line in the var- 
nish. When the design has been completely traced, there 
is an exact copy of the original design cut in the varnish. 
The roller is then placed in a shallow trough containing 
nitric acid, which acts only on the exposed copper. The 
roller is revolved in the bath to insure evenness. When 
the roller is properly etched, it is removed from the acid 
bath, the varnish dissolved, and the roller cleaned. If 
there are any imperfections, they are touched up by hand. 

Now for the color shop! The color shop is the name of 
the department in which colors are prepared for the print- 
ing machine. The overseer is known as a “colorist”. This 
department must be operated scientifically. Old “receipt 
books” and rule-of-the-thumb methods have no place in 
a modern color shop. An ill organized or uneconomically 
operated color shop can throw any print works into bank- 
ruptcy in a short while. A colorist, today, must have spe- 
cial knowledge of chemistry, have a good eye for match- 
ing shades, have a co-operative spirit, and possess a keen 
desire to save money for his company by the elimination of 
waste and by use of the proper materials for the par- 
ticular job in hand. 

The color shop is usually located on the ground floor. 
It is well lighted and ventilated, has a concrete floor, and 
is well drained. A bountiful supply of pure, clean water 
is essential. The machinery and equipment in a color shop 
is neither complicated nor massive. The principal articles 
of machinery are the color kettles. They are made of 
copper, and have steam jackets. They are also fitted with 
mechanical agitators. The color kettles are used for mak- 
ing the thickening pastes and for boiling color when nec- 
essary. They are so constructed and connected with steam 
and water that pastes can be boiled and then cooled in the 
same kettle by the proper manipulation of the valves con- 
trolling steam and cold water, and all the time during the 
boiling and cooling the mass is being stirred by the mech- 
anical agitators, thus assuring a well cooked and cooled 
homogeneous paste. Other machinery and utensils used are 
the mills for grinding certain types of colors, storage tubs, 
tubs for transporting color to the printing machines, 
straining racks, straining cloths, measures, scales, and 
special equipment for washing tubs, color boxes, etc. 

Colors are delivered to the printing machine in the form 
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of pastes. The color must be thickened so that when it is 
applied to the cloth it will not “run” but will stay within 
the limits of the pattern. The thickness of the paste varies 
according to the style of the pattern and the depth of the 
engraving. The materials used for thickening are divided 
into two classes: 
lst—Those which are used as thickening agents only, 
and after printing, are removed, as completely as possible, 
from the cloth. The functions of this class are to act as a 
vehicle for carrying color to the cloth, and to act as a 
preventive against spreading, or “running”, by capillary 
attraction. To this class belong starch, flour, gum traga- 
canth, gum arabic, British gum, and several other gums 
offered by commercial houses, under special trade names. 
2nd—Are those which -have a combined function of 
thickening agent and fixing agent. These are not washed 
out but remain in the cloth as an integral part of the fin- 
ished color. To this class belongs albumen, casein, lac- 
tarine, glue, and substances under special trade names. 
The many thickening agents are purchased by the print 
works in all forms, from a fine powdered substance to a 
dry hard scaly article the size of a pig’s ear. The colorist 
must recommend for purchase the one best suited for his 
particular need, and when it arrives convert it into a 
smooth, homogeneous paste of the proper thickness. 
When the proper thickening is at hand, the colorist 
then adds the required amount of color in order to obtain 


the shade being matched. It is quite possible that he had 
to use a combination of perhaps three colors in order to 
get the particular shade. And, please note, this is for only 


one shade. This color paste feeds only one roller on a 
printing machine. Suppose a colorist is given a six-color 
design to match. Here are six separate and distinct col- 
ors to match. He must furnish six different color pastes 
for this one design on one machine. The chances are that 
four or five of the shades will have to be matched with a 
combination of colors requiring two or three colors in each 
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combination. Consider, further, that ten machines are op- 
erated at this print works, with an average number of 
rollers of five per machine. This means that fifty rollers 
are being fed at the same time from the color shop. This 
means fifty shades are being run simultaneously. It is 
just as easy to get an off-shade from a printing machine 
as it is to get an off-shade from a dye padder. It is just 
as easy for some inattentive John in the color shop to put 
a GALLON of a scarlet paste into a mix, when it should 
have been a GILL, as it is for some jumpy Jim in the 
dye house to add one POUND of black when he should 
have added only one OUNCE. The efficient colorist, just 
as the efficient dyer, has his job well organized. Both 
have checks and double checks against human errors. The 
work goes forward smoothly and efficiently, and both are 
happiest when the work is running well and all machines 
are humming. 


DISCUSSION 


President Rose: Has anyone any questions to ask Mr. 
Parker? 


Mr. Mohart: Is there any set rule for getting that paste 
a certain thickness? 

Mr. Parker: That is arrived at by experience. You 
may have six colors in the design. You may be feed- 
ing six rollers, and it is quite possible that you would have 
to have six different thicknesses of paste for that design. 
In other words, you might have to have a thickness for 
each roller. It depends upon the depth of the engraving 
and the character of the design. 

Mr. Mohart: Would the type of cloth have any effect? 

Mr. Parker: Oh, yes. Sometimes if you are printing 
a very heavy drill with a very heavy pressure it would 
take a different type of paste perhaps than in printing a 
very fine sheeting with a low pressure. 

President Rose: The next paper is “Some Recent De- 
velopments in the Application of Sulfur Dyestuffs,” by 
John L. Crist, of the Calco Chemical Co. 





we Ww 


RD CO CO wm eh eee CRD Pee Cl 


January 13, 1936 


AMERICAN DYESTUFF REPORTER 





Proceedings of the American Association of Textile Chemists and Colorists 


Some Recent 
Developments in the 


Application of Sulfur Dyestuffs* 


By JOHN L. CRISTt 


HE purpose of this paper is to discuss in a simple, 

yet comprehensive manner some of the recent de- 

velopments in the technique of dyeing sulfur colors. 
It is not the intent of the speaker nor of those in charge 
of arranging the technical program, that this paper should 
be considered as a thesis or a complete treatise on the art 
of dyeing with sulfur dyestuff, but if as a result of this 
paper any uncertainties or misunderstandings in connection 
with recent developments in the industry can be clarified 
then the purpose of this paper will have been attained. 

The speaker has consistently taken the position, for a 
number of years, that papers presented before the A. A. 
T. C. C. should have as their prime purpose the dissemina- 
tion of technical information and should not be used as 
an advertising medium for the individual delivering the 
paper nor for the company with whom the individual may 
be connected. Consequently, in this paper, and in the dis- 
cussion which may follow, it is the intent that propriety 
names of dyestuff types or reagents will not be used and 
that the results will be just as effective by using class 
names and broad terms for identifying certain dyestuff 
types and classes. 

Since the introduction of the sulfur colors many years 
ago and especially since these colors have been manufac- 
tured in the United States, which industry dates in a 
general way from the war period, there have been great 
strides made by the manufacturers towards purification 
of the various sulfur color types. In recent years this 
development has been carried forward into the solubiliza- 
tion of many types. This, is of course, an extremely im- 
portant development since it has always been principally 
the impurities, of one kind or another, in the sulfur dye- 
stuffs that havé furnished the cause for most of the dif- 
ficulties experienced in their application. As an example 
it is not difficult for many dyers to recall the time when 
dryer fires were fairly common when drying raw cotton 
that had been dyed with heavy shades of sulfur blacks, 
browns or blues. These fires were caused largely from 
impurities or insoluble materials with which the cotton 
became coated and because of their rapid oxidation in the 
dryer caused spontaneous combustion. It seems only yes- 
terday when many of the dyestuff types required an abnor- 
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mally large amount of sodium sulfide to bring them into 
solution and reduction. This large amount of sulfide was, 
of course, difficult to wash off the dyed cotton and even 
when it was washed off its use left the cotton quite harsh 
and wiry so it was extremely difficult to spin fine counts 
of yarn from cotton that had been dyed under these con- 
ditions. The forward strides that have been made by the 
sulfur dyestuff manufacturers to produce more soluble 
and more highly purified and more uniform types has, of 
course, greatly improved the dyeing properties of the 
colors and made it possible to produce results that have 
heretofore been unobtainable. 

The reducer and solubilizing agent used in the past was, 
in almost every instance, sodium sulfide and even that 
chemical has been greatly improved and purified over the 
past few years. Recently the use of other reducing and 
solubilizing agents has come into popular usage for pro- 
ducing superior results under certain conditions. In dye- 
ing certain leuco types of sulfur blues that inherently 
have the tendency to oxidize towards the reddish or bronze 
shades thereby producing unlevel results the use of sodium 
hydrosulfite in connection with sodium sulfide and caustic 
soda gives very beneficial results. Also the use of sodium 
bi-sulfite in connection with sodium sulfide gives in certain 
instances equally beneficial results. An example of typical 
procedure might be as follows: 

Dissolve and reduce the sulfur blue in the proper amount 
of sodium sulfide and caustic soda in a volume of water 
not less than one gallon of water to each pound of dye- 
stuff. After the cotton has been wet out start the dyeing 
in the regular way at a temperature of say 160° F. Run 
under these conditions with the steam cut off for 20 
minutes or in other words in a cooling bath. At the end 
of 20 minutes add the requisite amount of salt and con- 
tinue dyeing in a cooling bath for 20 minutes. At the 
end of this time add, either in the powdered form or in 
solution a quantity of sodium hydrosulfite equal to one- 
quarter or one-third the amount of the dyestuff. At this 
point, because sodium hydrosulfite has an extremely rapid 
rate of reduction, there takes place a re-reduction and a 
further reduction which tends towards levelling the results 
obtained and in many instances produces a brighter, more 
bloomy and deeper shade. Sodium bi-sulfite can be sub- 
stituted in the above procedure for sodium hydrosullfite, 
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but the quantity used should be approximately equal to 
one-half the weight of the dyestuff. The sodium bi- 
sulfite acts not only as a reducer or as an added reducing 
agent, but it at the same time lowers the pH or the alkalin- 
ity of the dyebath and acts as an exhausting agent as well. 
In fact sodium bi-sulfite in connection with the sodium sul- 
fide and caustic soda as outlined is used to produce quite 
definitely more uniform dyeings on piece goods, packages, 
beams, etc., and at the same time in many instances pro- 
duces brighter and more bloomy shades and at the same 
time serves to exhaust the dyebath. This, of course, is 
applicable where a standing bath is not maintained. 

It is to be noted that the results obtained by the use of 
sodium bi-sulfite and sodium hydrosulfite both being salts 
of sulfurous acid, are entirely different than those ob- 
tained by the use of salts of sulfuric acid such for example 
as ammonium sulfate. The salts of sulfurous acid aid in 
keeping the dyebath in a reduced condition and to this 
extent prevent or retard surface or uneven oxidation, 
which is the chief cause for spotting or bronzing effects 
that are invariably obtained by merely reducing the al- 
kalinity of the dyebath, or destroying the sodium sulfide. 


An additional type of reducing and solubilizing agent 
has recently been developed which is of organic origin de- 
rived at present from the sugars or from sugar alcohols. 
The use of these products with caustic soda alone or with 
caustic soda and sodium sulfide produces beneficial results 
in the dyeing of cotton to the extent that they are more 
stable in the reduced state than sodium sulfide and conse- 
quently less easily oxidized and for that reason they hold 
the sulfur dyestuff in a state of more complete reduction 
thus giving more uniform and more level results and better 
dispersion of the dyestuff. Since there is less or no so- 
dium sulfide present in the dyebath the dyed cotton is left 
in a less harsh condition and in instances there has been 
noted less hazard as to firing of the dyed raw stock in the 
dryers and also less tendering of yarn when dyed with 
heavy shades of sulfur colors. These products give much 
promise of further development and use especially where 
a more stable and a more highly purified and refined re- 
ducing agent is desired. 


The most common material used in exhausting sulfur 
colors has, of course, been common salt. As indicated 
above there has come into use in recent years certain salts 
of sulfurous and sulfuric acid. Such for example as 
sodium bi-sulfite and ammonium sulfate. These assistants 
find their principal use for dyeing combination shades or 
for producing self shades where a standing bath is not 
maintained. There has not been developed any exhausting 
agent that gives as efficient results as those obtained when 
self shades are dyed in a standing bath. The results ob- 
tained from the use of ammonium sulfate and of sodium 
bi-sulfite as exhausting agents can be briefly summarized 
as follows: Ammonium sulfate exhausts a sulfur color 
dyeing by reducing the pH of the dyebath and by dis- 


sipating the sodium sulfide. The shades obtained are often 
15 per cent to 25 per cent heavier, depending on condi- 
tions, than when the bath is exhausted only by the use of 
common salt. However, the shade is invariably less bloomy 
and duller. There are evolved ammonia and hydrogen 
sulfide gas which are somewhat objectionable and in some 
concentrations are toxic. However, in well ventilated dye- 
houses its use should not be especially hazardous. The 
product is cheap and plentiful. The rate of exhaustion 
obtained by the use of sodium bi-sulfite is somewhat less 
than with ammonium sulfate, however, the shades pro- 
duced are consistently brighter and more bloomy, and in 
fact in many instances are brighter than when the dyebath 
is exhausted only with common salt. The results are more 
uniform as the dyestuff is maintained in a completely 
reduced state to the end of the dyeing cycle. 


Although in many dyehouses sodium perborate is used 
for finishing off sulfur color dyeings to produce brighter 
and more bloomy shades, to prevent tendering and to com- 
plete oxidation, which without the use of some artificial 
oxidizing agent may require a considerable period of time, 
yet it is a commonly accepted fact that most sulfur color 
shades oxidized by the use of sodium perborate have their 
wash fastness considerably impaired by this usage. While 
the chemistry of the sulfur color molecule is somewhat 
obscure even at this date, yet it is conceded that this 
powerful oxidizing agent rearranges in some obscure man- 
ner the valancies of the sulfur in the dyestuff molecule. 

To oxidize sulfur color dyeings and at the same time 
maintain or improve their wash fastness the use of sodium 
bi-chromate and acetic acid is commonly employed. Up to 
the present this aftertreatment has principally been used 
on piece goods where it is necessary or desirable to im- 
prove levelness of shade and to prevent unevenness due to 
after-oxidation. 


Much work has been done to develop a technique of 
aftertreatment with chrome and acetic acid that can be 
applied to raw stock and to yarn for the knitting trade 
that will leave the cotton or the yarn in a condition approxi- 
mating its natural state and suitable for spinning into fine 
soft yarns, especially desirable for knitting. Results in- 
dicate that the completion of this work is not far away 
and it is confidently expected that within a short while 
dyers in the industry will be able to aftertreat sulfur- 
color-dyed raw stock successfully with chrome and acetic 
acid. This aftertreatment has a very beneficial effect not 
only on the fastness of the dyeing, but results in a lessened 
tendency to tendering on storage. In connection with ten- 
dering, it is generally accepted as a fact that assuming the 
sodium sulfide, if used in reducing the dyestuff, has been 
thoroughly rinsed out of the cotton that tendering is caused 
by the oxidizing of the bi-valent sulfur present in the mole- 
cule of the dyestuff with the ultimate formation of sul- 
furic acid. When this bi-valent sulfur is oxidized to a 
high valency while the cotton is wet with the oxidizing 
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agent in a diluted solution, then certainly much of the 
cause of tendering is eliminated. Oxidation with chrome 
and acetic acid does not impair the wash fastness, but in 
fact considerably improves it in almost all instances. 

The speaker has no desire to pose as a prophet, but at 
this stage in the development of the technique of sulfur 
color application it is indicated that the future trend of 
developments of this important class of dyestuff will be 
towards a further purification and solubilization of the 
dyestuff types by the manufacturers. Much has been done 
already and from this point forward progress should be 
accelerated. As a parallel development it is indicated that 
the use of more highly purified and more stable reducing 
agents will find increasing favor. It is further indicated 
that the products and technique of application will be made 
available by which dyed cotton of less harshness with a 
greater degree of softness, a less tendency to tendering 
and possessing a better degree of fastness to washing 
will be produced. 

DISCUSSION 

President Rose: I should think there would be among 
us some who would have questions to ask in connection 
with this very interesting paper because I don’t think there 
is any one method that is used which is entirely satisfac- 
tory in every respect, so that we could agree exactly on 
what method should be used. 

Is there anyone who wants to obtain more information ? 

Mr. Feimster : I would like to know the amount of caus- 
tic soda that has to be used with bi-sulfite to not affect the 
spinning qualities of raw cotton. In other words, would 
you have to use it in such quantity that it will affect the 
spinning ? 

Mr. Crist: You are speaking of the use of caustic soda 
in connection with the bi-sulfite ? 

Mr. Feimster: Yes, that is right. 


AMERICAN DYESTUFF REPORTER 





Proceedings of the American Association of Textile Chemists and Colorists 





Mr. Crist: I would say that normally about one per cent 
of caustic soda would be what we would use. 


Dr. Pierce: There are two points in Mr. Crist’s paper 
which are very interesting and which furnish a keynote. 

He said you may use caustic soda and a derivative of the 
sugars as a reducing agent. The use of caustic soda and 
glucose has a very interesting effect in that glucose is a 
reducing agent in the presence of caustic and retards the 
oxidation, particularly when you are dyeing on a jig. If 
you have a large roll and it takes over fifteen minutes to 
run from one beam to the other the selvages may oxidize 
if you are using sodium sulfide alone but if you have 
glucose present the oxidation is retarded. Another impor- 
tant point that Mr. Crist brought out which is of especial 
interest is the one where he says if you use sulfide and 
caustic soda with the sugar derivatives you lessen the ten- 
dency to tendering and firing in the dryer. I think this is 
because there is present in the sodium sulfide normally 
used a quantity of colloidal sulfur. This colloidal sulfur 
is also present to some slight extent in the dyestuff. When 
you digest this with caustic soda you convert it to the 
soluble sodium sulfide and in this way prevent its adher- 
ence to the cotton fibers thereby overcoming the tendency 
to tendering and firing through the oxidation of the colloi- 
dal sulfur. 

Mr. Bolen: I would like to say in answer to Mr. Feim- 
ster’s question that a quantity of caustic up to 3% can be 
safely used without adversely affecting the spinning prop- 
erties of the cotton. 


President Rose: We shall now go on to the next paper 
on the program. It is a very different subject, of great 
interest to us: “A Review of Recent Analytical Methods 


with Special Applications to Textile Analysis” by Irving 
W. Grote of the University of Chattanooga. 


et 
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A Review of 


Recent Analytical Methods 


With Special Applications 


By IRVINE W. GROTET 


LTHOUGH micro methods of organic analysis were 
developed in Europe by Pregl, Emich, and other 
physiological chemists as early as 1913, they 

were not introduced into this country until about ten years 
ago. Due to the extreme care and exact technique required 
for any accurate work, micro analytic methods are not 
easy for the average analyst to acquire, especially if he 
wishes to make use of them only occasionally. This we 
known from personal experience. In addition, a micro 
balance is expensive and requires special care in placing. 

During the past five years however, the so-called “semi- 
micro methods” have been introduced at a rapid rate into 
commercial and research work in this country and abroad. 
We believe some of them might be of value to the textile 
worker. Semi-micro methods possess several advantages 
over the ordinary methods now in use. They are much 
more rapid, actually require less expensive apparatus, and 
are very economical in the amount of chemicals required. 
Such methods involve the use of the special equipment 
devised by the micro chemists, but samples from 10 to 
12 times larger are taken, so that weighing may be made 
on an ordinary analytical balance sensitive to 1/20 mg. 

For a semi-micro Kjeldahl nitrogen determination, for 
instance, a sample containing 2 to 5 mg. of nitrogen is 
used, which would be approximately 20 to 50 mg. of 
wool, or about 1/10 that used in an ordinary Kjeldahl 
determination. Using the excellent and inexpensive ap- 
paratus of Parnas-Wagner, the whole operation of diges- 
tion of the sample, distillation and titration may be car- 
ried out with ease in one-half hour, and with an accuracy 
fully equal to that of the ordinary commercial method. 
In addition, since not over 2 cc. of sulfuric acid is used 
for digestion, the use of expensive fume hoods, etc. is not 
necessary, and the operation can be carried out in the open 
laboratory. 

In the November issue of the Analytical Edition of the 
“Journal of Industrial and Engineering Chemistry”, there 
is an article showing that the semi-micro method may 
also be applied to the determination of nitro and azo com- 


* Presented at Annual Meeting, Chattanooga, Tenn., Dec. 7, 1935. 
7 University of Chattanooga. 





to Textile Analysis* 


pounds by the simple addition of sugar to the digestion 
mixture. The method therefore might well be applied to 
nitrogen determination on dyes. We have had very good 
results personally in using the method with nitroso com- 
pounds. The fact that several of the German fertilizer 
works regularly employ this method shows that sampling 
difficulties are not so great as they might appear. When 
tons of material are sampled, it makes very little differ- 
ence whether 25 to 50 mg. or 500 to 1,000 mg. are used 
for analysis. In both cases, if the sample is really repre- 
sentative, the material must be thoroughly mixed and 
finely divided. We suggest therefore, that any of you 
who are doing Kjeldahl nitrogen, carbon and hydrogen or 
other organic chemical determinations, look into the re- 
cent literature of semi-micro methods, most of which is 
well covered by publications in the Journal previously 
mentioned. 

The development of special colorimetric qualitative and 
quantitative determinations of metals and groups involv- 
ing the use of organic reagents continues at a rapid rate. 
Such advances have been summarized admirably in a series 
of pamphlets published by the Eastman Kodak Co. of 
Rochester, N. Y., in their publication called “Synthetic 
Organic Chemicals”. Any one who is bothered by the nec- 
essity of determining a special metal present in only a 
small amount might do well to look in the Eastman cata- 
log under their lists of special organic reagents. You may 
write them for reprints covering almost any determination 
required. 

Another interesting development in analytical chemis- 
try during late years is that of adsorption indicators. in- 
troduced by Fajans and his co-workers. It has been ad- 
vanced in this country largely by the work of Kolthoff. 
This type of indicator depends on the fact that certain 
dyes will be adsorbed on a precipitate as soon as an excess 
of the substance reacting to give the precipitate has been 
added. For instance, if a small amount of dichloro fluor- 
escein dye be added to a solution containing chloride ion, 
and a silver nitrate solution be added drop by drop, the 
first drop in excess of the amount necessary to precipitate 
all the chloride as silver chloride will cause the dye to 
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adsorb on the surface of the silver chloride precipitate 
with the formation of a beautiful pink color. The reac- 
tion is rendered even more sensitive by the addition of a 
small amount of dextrin, which causes the chloride to 
precipitate in a more finely divided form. This type of 
indicator allows the determination of chloride to be made 
by a volumetric procedure with an accuracy approaching 
that of the cumbersome and slow gravimetric proced- 
ure. Anyone who has tried to run chloride determina- 
tions using potassium chromate, for instance, realizes 
the great advantage of this new absorption indicator. 

Bromide and iodide may also be titrated, using eosin as 
an indicator. By the use of di-iodo fluorescein, iodide may 
be titrated in the presence of bromide. In all cases, the 
pH must be kept above 4.4 to prevent too rapid coagula- 
tion of the silver precipitate. 


The use of such selective adsorption indicators offers 
great possibilities in the future as other such selective in- 
dictators are found, especially in the titration of mixed sub- 
stances now difficult to separate. I think eventually you 
will be able to titrate sodium and potassium in the pres- 
ence of one another by the use of some selective indicator. 
There is no theory covering what substance will be an 
absorption indicator. Up to the present they are all 
found by trial and error methods and I am sure that dye 
chemists could add considerably to the knowledge of this 
field if they would turn loose some of the materials that 
they have met by accident or otherwise in their work. 


The development of electrical conductivity or resistance 
methods for analytical operations has been due largely to 
the work of industrial chemists. A large variety of such 
methods are now in use, especially those involving deter- 
mination of the percentage of moisture. In some foun- 
dries, for instance, the amount of moisture in molding 
sand is determined by placing in the sand sample two elec- 
trodes at a fixed distance apart and then determining the 
electrical conductivity of the sand, which varies with the 
moistuis. By use of a properly calibrated resistance box, 
the percentage of moisture may be read directly. We 
imagine such methods are in use in the textile industry 
somewhere and can see several possibilities for such use. 
In fact, Dr. Chapin has told me that is so in several 
places. The danger in such electrical conductivity meth- 
ods is that usually you are not measuring the substance 
that you are recording. For instance, in determining 
moisture in molding sand, you are really determining the 
conductivity of the water in the sand and if you by ac- 
cident get some of the washing solution that they use 
in taking off rust or something similar into your molding 
sand of course your results will be ridiculous, because in 
some cases you will find that the molding sand contains 
over 100 per cent moisture because of an increase in elec- 
trical conductivity. 


In a current analytical journal, an account is given of 
determining the adulteration of maple syrup by such a 


method, without loss of any of the sample. Two opera- 
tors, one preparing samples and the other taking measure- 
ments, were able to examine 400 or more samples per 
day. By other methods, nearly a day was required for one 
sample. 

The use of the refractometer is being extended to all 
sorts of fields; we notice in this same current analytical 
journal a method of determining the solid content of eggs 
by such a method. Since the refractometer is a tool pres- 
ent in many textile laboratories we suggest that you look 
into its possibilities for determinations other than those 
of oils. 

The analytical literature is well filled at present with 
references to spectro-photometric determinations of all 
sorts. Since we know the technique of such methods have 
been covered thoroughly before this group, we will avoid 
further reference to them. 


In the field of hydrogen ion, or pH measuremerits, a 
development of note is the almost fool proof, compact and 
portable glass electrode outfit measuring pH’s from 0 up 
to 12.5 with an accuracy of about 0.01 of a pH. Such an 
outfit sells for around $125.00. It uses an electronic tube 
circuit to secure great sensitivity. In the field of colori- 
metric pH determinations, instruments have been devel- 
oped using color standards produced by the polarization 
of light, thus making available a standard that may always 
be duplicated without change. We believe such color 
standards are of more theoretical than practical value how- 
ever, and do not believe the glass color disks in common 
use change color to any appreciable degree during a nor- 
mal life time of use. 

A field of analytical chemistry which will doubtless be- 
come of increasing value to the textile chemist is that of 
the oxidation and reduction indicators so largely devel- 
oped by W. M. Clark and his co-workers. Just as it is 
possible to measure the active hydrogen ion or pH of a 
solution, in addition to the total available acidity or nor- 
mality by titration, so it is possible to measure the active 
oxidation reduction intensity of any given chemical in ad- 
dition to the total oxidizing and reducing power obtained 
by titration. Any chemist knows that at a given pH, 1/10 
normal potassium permanganate may be a more powerful 
oxidizing agent in intensity than an equal volume of 1/10 
normal potassium dichromate solution, although both would 
finally provide the same total oxidizing action. Also sodium 
hydrosulfite solution of a given chemical strength may pro- 
vide a much stronger reducing intensity than a chemically 
equivalent amount of sodium thiosulfate, although both 
would finally reduce the same amount of iodine. How- 
ever, just as the pH of a solution is affected by the pres- 
ence of salts, proteins and buffers in general, so is the ac- 
tive oxidation-reducing power of a chemical affected by 
the pH of a solution. Any dyer experiences this when 
he adds acid or alkali to tone down or speed up the ac- 
tion of a bleach bath. By holding the pH constant how- 
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ever, the oxidizing-reducing power of a series of chem- 
icals can be measured in comparison with each other, and 
by use of a series of graphs, such comparable intensities 
can be shown over the whole possible pH range. From 
such tables we can often learn that dyers and technicians 
add acid or alkali to baths, with danger of tendering or 
injuring the fabrics, when such additions are at points on 
the graph at which pH changes are without effect on the 
oxidizing or reducing agent, or where they may have even 
the opposite effect to that desired. Until recently, such 
oxidation and reduction intensities of various chemicals 
at a different pH could be measured only by cumbersome 
electrical methods and could only be expressed in voltage 
potentials that are meaningless to the average practical 
chemist. The whole subject of oxidation and reduction, of 
such vast importance not only in bio-chemical fields, in 
which most of the work is being done, but of almost equal 
importance in dye chemistry, is still in that slightly hazy 
and unintelligible mathematical state in which active acidity 
existed before the invention of the term pH by Sorenson, 
and the development of colorimetric indicators. 

A happier day is dawning in this field, however, largely 
through the work of W. M. Clark. There is gradually 
being developed a series of indicators which undergo a 
color transformation in passing from an oxidation to a 
reduced state. Such a series of indicators undergo the 
change in color at varying oxidation-reduction potentials, 
so that the oxidizing intensity of a given system at a fixed 
pH can be measured. Then, having selected a proper 
indicator fitted for a particular setup, a quantitative oxida- 
tion-reducing titration can be carried out. A few of these 
indicators have come into current use, such as the use of 
diphenylamine in the titration of iron with potassium di- 
chromate. A complete series of indicators, covering the 
range from the oxidizing intensity of oxygen to the reduc- 
ing tendency of hydrogen, has not been worked out, but 
is now being approached, many of the indicators being 
indigo derivatives. Unfortunately, however, an intelligible 
scale of expressing such measurements, similar to that of 
the pH range of acidity-alkalinity has not come into uni- 
versal use. The activities are now expressed in positive or 
negative voltage potentials, which are somewhat confusing 
to the non-mathematical practical chemist. 

We earnestly believe that your textile research founda- 
tions could spend a small sum of money in no better way 
than in studying the possible applications of such oxida- 
tion-reduction indicators to the practical control of bleach 





baths, vat dyeing baths, and other oxidizing and reducing 
operations so highly important in the textile industry. We 
firmly believe that such a study would soon lead to fully 
as universal an acceptance of such control as is now prac- 
tical with pH control. 


In addition to the fields of biology and physiology, 
whose study of life processes of oxidation and reduction 
led to the absolute necessity of inventing such indicators, 
these indicators already have proved of importance in the 
study of such commercial fields as soils, wines, cheese, 
gasoline anti-knock compounds, and many others. 


Surely the practical dye chemist, with his thorough 
knowledge of dye color development through oxidation 
and reduction, could add valuable ideas to the advance- 
ment of this field, and receive in turn a useful tool that 
will again aid to a slight degree in making the dyeing of 
textile fibers less of an art and more of a science. 


USEFUL RECENT TEXTBOOKS 


Popoff’s Quantitative Analysis—Rice and Cortelyon 3rd ed. 
(1935). Blakiston, pub. 


Elementary Quantitative Analysis—Willard-Furman, 1933. Van 
Nostrand & Co., pub. 


Kolthoff—Volumetric Analysis Vols. I and II. John Wiley & 
Sons pub. 


Kolthoff and Furman—Potentiometric Analysis, 3rd. ed. John 
Wiley & Sons pub. 

Oxidation and Reduction Indicators. Bulletin No. 151. U. S. 
Hygienic Laboratory of the U. S. Public Health Service—Gov- 
ernment Printing Office. 


DISCUSSION 


President Rose: I think the point Dr. Grote makes is 
one that a great many of us might take to heart, and that 
is that we should at least in some measure endeavor to 
make use of the tools that are being furnished us, instead 
of being content with the ones that we are at present 
using. It is surprising how much difference a very slight 
change in method will make in the productivity of a labo- 
ratory or the quality of the material turned out at a factory. 
Where these actual methods are not developed by those 
who are interested in the particular uses to be made of 
them by such an association as ours, we have to examine 
these methods and divert them from their original use to 
the uses we find valuable. I don’t think we can help our- 
selves more easily than by doing such pioneering work in 
adapting these methods to our own uses. 

We will proceed immediately to the business session. 

...The meeting thereupon adjourned at eleven-forty 
o’clock. . . 
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ONE HUNDRED AND FOURTH COUNCIL Active 
MEETING, DEC. 7, 1935 John E. Fite Jr. Dwight L. Johnson 
HE Council held its 104th meeting in the Read House, George W. Grant Randolph P. McBeath 
: ss . M. E. Heard Arthur Patton 
Chattanooga, on Friday afternoon, Dec. 6, 1935. Ralph C. H S 1A. Stubb 
; ce alph C. Horner amuel A. Stubbs 
Present were President Robert E. Rose presiding ; Arthur seid Clown Runes A; Veils 
R. Thompson, Jr., Vice-President ; Louis A. Olney, Chair- : . 
man of the Research Committee; William D. Appel, Carl Junior 
Z. Draves, J. F. X. Harold, Henry F. Herrmann, and Paul S. Buffington George W. Little 
Donald H. Powers, Councilors-at-Large; Ben Verity rep- Ernest J. Chornyei L. E. Whittelsey 
resenting Rhode Island, Eugene C. Knaeble representing tai 
Philadelphia, Charles H. Stone representing Piedmont; 
G. H. Dubois representing South Central; Charles B. John Axelrod James Cook 
Ordway representing South East, B. C. Blowney repre- Maxwell D. Bardeen 3 Carl J. Rahm 
senting Mid-West; and Harold C. Chapin, Secretary. James E. Shepherd 
The report of the last Council meeting was approved as Student 
published, and the Secretary’s balance sheet of Novem- J. T. Bohannon Jr. B. A. Natsios 
ber 30, attached hereto, was accepted. Mr. Thompson J. C. DeGruchy Jr. J. W. Ogletree 
led a discussion of publicity. George Estes H. D. Olcott 
It was voted that the next Council meeting be in Provi- James L. Mann Charles C. Ware 
dence on Friday afternoon, Jan. 24; and that next year’s C. J. Monego H. S. Weisz 
Annual Meeting in Providence be held according to cus- J. A. Woodruff 


tom on the first Friday and Saturday of December. F. L. Gonnerman, Thomas H. Hart, and W. A. Sauer- 


Each of the following was elected to the class of mem- rey were transferred from Junior to Active membership. 











bership specified, as of thirty days from publication of Respectfully submitted, 
application, provided that no objection be received mean- H. C. Cuapin, 


while by the Secretary. Secretary. 


SECRETARY’S BALANCE SHEET 


November 30, 1935 












Applications Dues, Dues Dues, Miscellaneous Totals 
regular and sustaining corporate 


reinstatement 











Received by Secretary, Nov. 1, 










OO WU oc nas hah oan $117.50 $3,017.60 $180.00 $1,550.00 $27.36* $4,892.46 
Transmitted to Treasurer........ 87.50 2,662.60 170.00 1,550.00 24.08 4,494.18 
Leaving to order of Secretary, in 

Appleton Bank, Lowell....... 30.00 355.00 10.00 3.28 398.28 








*Miscellaneous Items 


Te CMR aS ee tree or gee oe Fe ea $10.50 
I An eae Ol pine skeen sae Saree ee 11.15 
SII IE 8. v's i bhc's ep add aemnins Soaked 35 
Dime MONE ius 0 5 5 BE as eS 1.11 
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Shown above are five of the models who took part in the style show which took place on Saturday evening, 
December 7th, 1935, in the Read House, Chattanooga, Tennessee. The style show was a part of the program of 
the Annual Meeting. 

Shown in the panel at top left is Margaret Wester, wearing an Augustabernard model of amber silk net, 
shaded in tones of rose and pale flesh. The skirt was formed with yards of extremely small pleats and finished 
with a gold belt. In the center at the top Corinne Allison is shown in a Jean Patou gown of black glazed cotton, 
printed in modernistic white, full skirt, low back bodice with white pique shoulder straps, which was furnished 
by Catherine Cleveland, stylist of the Cotton Textile Institute. Gertrude Williams (upper right) is pictured in a 
gown of black chiffon, fashioned by Patou. with full sheered skirt and long black scarf. At the lower left 
Charlotte Fowler is displaying an Alix model of black silk tulle studded with cellophane dots, with billowy skirt 
and gardenias trimming the bodice. Jane Givens (lower right) is shown wearing a Mainbocher model of white 
pleated chiffon with semi-train, backless bodice and cape. All photographs by Stokes Forstner Studios. 
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Style Show’ 


NE of the features on the program of the 
Annual Meeting held in Chattanooga on 
December 6th and 7th was the style show 
on Saturday evening December 7th which was 
prepared through the cooperation of Love- 
man’s, Inc., of Chattanooga (Mrs. Helen 
Sealy, Director) and the Cotton Textile Insti- 
tute (Miss Catherine Cleveland, Stylist). This 
feature was an innovation as far as the annual 
meetings of the AAT.C.C. are concerned 
and there was considerable interest shown. 
A script, prepared by Miss Virginia Chumley 
of the “Chattanooga News,” was used in con- 
junction with the presentation. 


TEXTILE STYLE SHOW 





By Virginia Chumley 


“Chattanooga News” 


(The display was opened by the appearance 
of two young ladies in evening dress who ap- 
proached in opposite directions and the conver- 


sation which follows then took place.) 
Ist Girl: Hello, dear! It’s awfully nice to see 
you here. 


2nd Girl: See me here? Well, | should say— 


you know | couldn’t keep away! 


Ist Girl: These men who've planned _ this 


lovely ball— 


2nd Girl: Uh-huh, the colorists, the chemists 


—all! 


Ist Girl: Well, they're the men, as anyone 
knows, who give us the fabrics for our 


stunning clothes 
2nd Girl: Right you -are, there. 


they do. 

Ist Girl: There’s one way of provin 
Let’s give them a show. 
2nd Girl: A fashion of fabrics. 

let’s go! 





(Following the above conversation, the verses 
below were used to introduce each model and 
describe the dress which was being worn. The 
verses, to be presented by two girls, may be 
divided between them according to lines or 


phrases. ) 


1. A miss going dancing—and anxious to 


please— 


Solves all of her problems—she wears 


Celanese! 


————. 


| just wish 
they knew how thankful we are for all that 


Oh, lovely— 


*Presented at Annual Meeting, Chattanooga, Tenn., December 7, 1935. 


Graceful, enchanting—she’s sure to de- 
light— 

A girl should look stunning when she’s out, 
at night. 


. When this winsome maiden appears on the 


scene— 

They all compliment her—and whisper, 

“Durene!”’ 

The hue of her gown, it brings out her 
eyes— 

Beauty has never a need of disguise. 


. And then, like a flower—willow-y, tall— 


A flower at dances, but not by the wall— 

Her frock is so soft, she just sways through 
the room— 

Of course, there’s a reason. 


I'd say “Shel- 
ton Loom!” 


. Not a word from you there—it’s easy to 


tell— 

That this radiant miss has you caught in 
her spell. 

From the posies all tucked around the curls 
in her hair— 

Was ever a fabric, or lady, more fair? 


. Then a beauty in “Bemberg”—in glory!— 


appears. 

She’s knocked us all speechless—or we'd 
break into cheers. 

The dress or the damsel are neither one 
nervy— 

But still they’re the kind that turn hearts 
topsy-turvy. 


. When a damsel so dashing is out for your 


heart— 

She ups and wears “DuPont”—the lady is 
smart. 

To your heart, after all, though, what pos- 
sible harm 

Could come from such beauty, such ob- 
vious charm? 


. It’s simple for us—we don’t need to in- 


sist— 

That you look at a creature as gorgeous as 
this. 

A picture that might from the wall have 
stepped down— 

What texture, what color!—of maiden and 
gown. 


. And then like the tune from some haunt- 


ing song— 

A __lovely-to-look-at 
‘long. 

But don’t think of manners—just stare all 
you like— 

For that’s why she’s here. 
show—your night. 

We've almost concluded—just one word 
to boot 

A word about cotton—hail, Textile In- 
stitute! 

And now that’s the end—we have no final 
touch— 

So goodnight to you all—and thank you— 
so much! 


young lady comes 


This is your 





Pictured above and below are 
two more of the models who took 
part in the style show. At the top 
is Margaret McAllister wearing a 
dress of Bavaria Green Chiffon, 
with tight bodice, low back and 
a jeweled train. The skirt is very 
full and has a train. Mabel 
Griscom, shown below, is displaying 
a dress of Tyrolean b:ue with the 
upper part of the waist trimmed 
with a garland of Savoy rose flow- 
ers. The dress has a full back 
skirt, with a full train. 
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CALENDAR OF COMING EVENTS 


Meeting, Philadelphia Section, Broadwood 
Hotel, Philadelphia, Friday, January 17, 
1936. Speakers: Joseph Razek, University 
of Penn., “The Physical Measurement and 
Specification of Color”; S. W. Fernberger, 
University of Penn., “Some Psychological 
Aspects of Color.” 


* * * 


Meeting, New York Section, Elm Golf Club, 
Paterson, N. J., Friday, January 31, 1936. 


* * * 


Annual Meeting Providence, R. I., Decem- 
ber 4 and 5, 1936. 


NOTICE TO MANUFACTURERS 
AND IMPORTERS OF CHEMICALS 
FOR THE TEXTILE INDUSTRY 


- THE 1933 Year Book of the American Association 
of Textile Chemists and Colorists there appeared for 
the first time an Alphabetical List of Textile Chemical 
Specialties. Now material is being collected for the same 
list for the 1935 Year Book. Those manufacturers and 
importers who have not yet participated in this work of the 
Association are invited to assist us in publishing this year 
a larger, more complete and more useful list of the chemi- 
cal specialties which are available in America for the textile 
trade. If you have products which should be included in 
the list and if you have not already been canvassed, write 
at once to the chairman with the information asked for on 
page 316 of the 1934 Year Book. 
Cart Z. Draves, Chairman, 

Committee for Textile Chemical Special- 

ties, 273 Converse Street, Longmeadow, 

Mass. 
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@ TEXTILE EDUCATION 

For some time the textile schools in the United States 
have been improving their teaching material on technical 
textile subjects. To accelerate and further this work, a 
committee of the textile school deans met in Washington 
recently with officials of the Textile Foundation. Those 
present were W. D. Fales of the Rhode Island School of 
Design; Henry W. Nichols of Bradford-Durfee Textile 
School at Fall River, Mass.; C. A. Jones of the Georgia 
School of Technology; H. H. Willis of Clemson College, 
South Carolina; F. M. Foiker, who is acting for the 
Foundation in correlating this work, and E. T. Pickard, 
Secretary and Assistant Treasurer. 

Under a grant made by the Foundation, material on 
the subject of carding was collected and organized by H. 
H. Willis, in cooperation with the deans of the other 
textile schools. This material is in the process of being 
further improved. 

The committee agreed to go forward with similar text 
material on the following subjects related to cotton manu- 
facturing: (1) cotton classification; (2) opening and pick- 
ing; (3) drawing and roving frames; (4) combing and 
(5) spinning. It is expected that some of the text will 
be ready for use for the fall term in 1936. 

At the same meeting the committee decided to start 
work on one or two wool manufacturing subjects, and 
the selection of the particular courses was left for decision 
with Mr. Fales and Charles H. Eames of the Lowell 
Textile Institute. It is expected that work in the wool 
division will be started promptly. 

Another group of courses which the school deans are 
very anxious to have made available is in the field of tex- 
tile economics. The deans have requested the Textile 
Foundation to sponsor the collection and presentation of 
suitable material which will better permit the schools to 
adapt their economic courses more specifically to textile 
conditions and operations. 
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@ WORLD CHEMICAL DEVELOPMENTS 


The Irish Free State Government has engaged a Czecho- 
slovakian firm to establish and equip five industrial alco- 
hol distilleries in Ireland, according to reports reaching 
the Commerce Department’s Chemical Division from Dub- 
lin. The estimated cost of the plants when completed is 
approximately £75,000, the report states. 


Published reports discussing the Government’s plan 
point out that if a 10 percent mixture of alcohol be re- 
quired in motor fuels consumed in the country, a poten- 
tial home market for about 4,000,000 gallons of indus- 
trial alcohol exists, providing an outlet for 20,000 acres 
of potatoes. 

Russia produced a total of 25,000 metric tons of aniline 
dyes during 1935, according to estimates made by the head 
of the Soviet Russian United Aniline Industry. Only 
domestic intermediates were used by the Russian indus- 
try, it is stated. At present Russia does not possess equip- 
ment necessary for manufacturing special dyes but plants 
are being altered and deliveries are expected to begin early 
in 1936, according to published statements. 

South African creameries are examining the possibili- 
ties of manufacturing casein from buttermilk according to 
a report from Johannesburg. There are at present some 
700 plants manufacturing butter, but by-product milk of 
these establishments generally runs to waste causing 
stream pollution and other problems. According to plans 
the casein recovered from this waste would be used in the 
manufacture of buttons and other articles which would 
find ready sale in the region. 

Considerable attention is now being given to the culti- 
vation of derris or tuba root in Malaya and nearby East- 
ern countries, including the Philippines, according to re- 
ports from Singapore. Until recently derris has been 
classed as a wild plant and utilized to some extent as a 
fish poison by natives of several regions. The plant is 
now, however, being recognized as a source for insecticide 
materials and plantings are increasing steadily. The Di- 
rector of Plant Industry of the Philippines states that two 
years ago it attracted attention in the Islands as a pos- 
sible farm crop and that at present some 100 acres are 
now under cultivation in scattered regions. As most of 
the plantings are still new it is too early to estimate the 
probable yield, he stated. 

East Africa is now becoming an important world source 
for essential oils and there is every indication that the 
production of such products will in the near future be- 
come one of the leading industries of the area, according 
to a report from Nairobi. Many settlers that have found 
it difficult to make a profit from such products as sisal and 
coffee are now turning to the production of essential oils, 
it is stated. 

United States exports of chemicals and allied products 
reached a new high in November, contrary to the usual 
seasonal trend, surpassing even the record for the pre- 
ceding month, according to preliminary statistics. All ma- 
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jor classifications except naval stores and sulfur shared 
in the gain. 
¢ 

@ PERKIN MEDAL 

The Perkin Medal for 1936 was presented on January 
10th to Professor Warren K. Lewis, Professor of Chem- 
ical Engineering at the Massachusetts Institute of Tech- 
nology, at a meeting of the American Section of the Soc- 
iety of Chemical Industry, held at The Chemists’ Club, 
New York City. The meeting was held jointly with the 
American Chemical Society. Dr. George A. Burrell of 
the Burrell-Mase Engineering Co. gave a short talk on 
the subject of the Medalist and Professor Marston T. 
Bogert of Columbia University made the presentation. Pro- 
fessor Lewis gave the Medal address entitled “Applica- 
tion of Physical Data to High Pressure Processes”. 

Warren K. Lewis was born in 1882, in Sussex County, 
Delaware, studied in the public schools of Laurel, Dela- 
ware and Newton, Mass., and graduated in Chemical En- 
gineering from the Massachusetts Institute of Technology 
in 1905. He served one year in that Institute as labora- 
tory assistant in Industrial Chemistry, after which he 
studied for two years in Germany, taking his Doctor’s 
Degree in Chemistry under Abegg and Ladenburg at the 
University of Breslau. In 1909 he became Chemist for 
the tannery and leatherboard mill of the W. H. McElwain 
Company at Merrimack, N. H. A year and a half later 
he returned to the Institute of Technology as Assistant 
Professor of Industrial Chemistry and has been on its 
Faculty continuously since that time. During the war, 
first in the Bureau of Mines and later in the Chemical 
Warfare Service, he had charge of research on gas de- 
fense. He correlated and directed the work of the vari- 
ous laboratories and cooperated in the reduction to prac- 
tice of the results achieved in the manufacture of protec- 
tive devices by the Gas Defense Production Division. 

¢ 


@ WOMEN’S PLACE IN CHEMISTRY 

One of the features of the closing day of the 15th Ex- 

position of Chemical Industries in Grand Central Palace, 
New York, was the Women’s Day session—a symposium 
on “Women’s Place in Chemistry”, which was attended by 
about two hundred persons. The general theme of this 
symposium was that any chemist nowadays must be more 
than just merely a chemist and that women chemists should 
seek their laurels in the new industries and in fields es- 
pecially suited to feminine qualifications; as, for example, 
cosmetics, household arts and sciences, textiles, dyes, child 
hygiene, and medicinal chemistry. 
. The program was opened by Professor W. T. Read, 
Dean of the School of Chemistry at Rutgers University, 
who presented Miss Florence E. Wall, consulting chemist, 
chairman of the symposium. 

Miss Calm M. Hoke, the first woman consulting chem- 
ist in the country, discussed her own specialty, Metallurgy 
and Gemology. Other speakers included Dr. M. Helene 
Lewinsohn of Jamaica High School, who discussed the 
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basis education for a career in chemistry; Dr. Louise 
Kelley of Goucher College, who spoke on scientific edi- 
torial work, and Dr. Ellen MacGowan, Associate Pro- 
fessor of Household Chemistry at Teachers’ College, Co- 
lumbia University, who discussed textiles. Mr. L. W. 
Hutchins discussed scientific and technical advertising, and 
Dr. Ralph L. Evans, technical director of Sales Affiliates 
spoke on cosmetics and beauty culture. Miss Patricia 
Edgerly, director of the New York Medical Exchange also 
spoke. A paper of Charles W. Mulford, director of the 
Schermerhorn Teachers’ Agency was read. 

The committee in charge of arrangements for the pro- 
gram, headed by Dr. M. Helene Lewinsohn, consisted of 
Dr. Jessie Y. Cann, Smith College; H. Jermain Creigh- 
ton, Swarthmore; Dean Signe Hagelthorne, Mrs. Edward 
L. Denton, Adelphi; Dr. Lottie Greiff, Franklin K. Lane, 
H.S.; Dr. J. Peachey Harrison, Wilson College; Dr. Mar- 
garet W. Kelly, Connecticut College; Dr. Martin Meyer, 
Brooklyn College; Dr. Minette D. Newman, Centenary 
Jun. College; Clara H. Schmidt, De Witt Clinton H.S.; 
Mrs. Alice S. Sells, Teachers’ College, Columbia; Dr. 
Cornelia T. Snell; Dr. Florence Walker, N. J. College, 
and Mrs. Chase Going Woodhouse, Director, Institute of 
Women’s Professional Relations, Connecticut College for 


Women. 
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@ ANNUAL MEETING, A\S.A. 

The annual meeting of the American Standards Asso- 
ciation was held on December 11, at the Astor Hotel, 
New York. 

A report of President Howard Coonley of the Asso- 
ciation was read, and Mr. J. C. Irwin, chairman of Stand- 
ards Council, reported on the technical work of the Asso- 
ciation during the past year. Dr. Miller McClintock ad- 
dressed the meeting on standards covering performance 
requirements of motor vehicles, drivers and highways. 

New officers elected at the meeting are: Dana D. Bar- 
num, president, Consolidated Gas Company, Boston, pres- 
ident. Edmund A. Prentis, Spencer, White & Prentis, 
Inc., New York, vice-president. J. C. Irwin, representing 
the Association of American Railroads, chairman of Stand- 
ards Council, (reelected). F. M. Farmer, vice-president, 
Electrical Testing Laboratories, New York, vice-chairman 
(reelected). 

Mr. Coonley, in his annual report which was read by 
Mr. F. E. Moskovics in the former’s absence, pointed 
out that for the first time in the 18 years’ history of the 
Association the organization had operated on a balanced 
budget. Heretofore, underwriting funds had been used 
to meet the yearly expenses. 


“This is a signal indication that industry endorses the 
work of the Association in heading up the national stand- 
ards movement,” the report said. “The increased volume 
of work being done by the Association in standards for 
manufacture and for national safety codes demands con- 
tinuance of aggressive work to increase the financial sup- 


port of the organization,” he wrote. More than 50 na- 
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tional organizations are supporting-members of the As- 
sociation. 

During the year, 55 new national standards were ap- 
proved by the Association and 16 revisions were approved, 
bringing the total of approved American Standards to 
323. These, with other projects, under way, bring the 
total to 474, Mr. Irwin reported. 

An important development during the year has been 
the reorganization of the Association’s machinery to bet- 
ter coordinate the increasing number of projects. Details 
of this were explained by Mr. Alexander Maxwell, chair- 
man of the Committee on Procedure, which worked out 
the scheme. 

Mr. Irwin said that the broadening of the safety code 
work in the field of public safety was one of the impor- 
tant developments of the work during the year. Increased 
activity in developing standards for highway safety, and 
the appointment of a National Advisory Committee of 
leading experts in the field of occupational diseases to 
advise the several sectional committees working on specific 
problems of this kind, were two new developments which 
particularly indicated the scope and activity of the work in 
this field, he said. 


¢ 


@ “CHEMICALS BY GLYCO” 

The latest edition of this interesting catalogue has just 
been published. Several new products which were on dis- 
play at the recent Chemical Exposition are fully described. 
Amongst these might be mentioned Diglycol Laurate, Abo- 
pon, Proofit, a one bath waterproofing agent, Lohrinol, 
a wetting agent especially suitable in acids and hard water. 

An addition to the Chemical and Physical tables has 
been the inclusion of pH tables of the most common acids 
and bases. Copies are available upon request. 


¢ 


@ GENERAL RELEASES 

General Dyestuff Corp. announces release of the fol- 
lowing circulars, copies of which are available upon re- 
quest : 

Celliton Fast Red B B—a new dyestuff for acetate 
rayon which produces a full bluish red said to have very 
good fastness properties and which is recommended by 
the manufacturers for printing. Circular I. G. 1078. 

Chrome Yellow A Extra—which produces, according to 
the afterchrome method, bright greenish yellows said to 
have very good fastness properties and to dye very level. 
It can also be dyed according to the chromate method. 
Circular G-140. 

Diazo Olive G A—which, when diazotized and devel- 
oped with Beta Naphtol, is said to produce easily dis- 
chargeable olive shades on cotton or rayon which possess 
good fastness to washing. Circular G-141. 

Eulan C N—a new product of the Eulan series brought 
out by the I. G. It is applied from a boiling acetic, for- 
mic or sulfuric acid bath and can be used in combination 
with Acid, Palatine, Chrome or Monochrome colors. It 
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is said to be very powerful and 1% lbs. for 100 Ibs. mate- 
rial is said to produce a lasting protection against moths 
which is not influenced by exposure to light, water, hot 
pressing, washing, perspiration or sea water. It is also 
said to stand stoving, chlorine, peroxide bleaching, pot- 
ting, decatizing and a moderate fulling. It is further 
stated that Eulan C N is fast to dry cleaning. For pro- 
tection against the carpet beetle it is advisable to increase 
the amount to 2 Ibs. per 100 Ibs. material. Circular I. G. 2. 


* 


@ YOLOY 

The new corrosion resistant nickel-copper alloy steel 
developed by the Youngstown Sheet & Tube Co., and in- 
troduced early in 1935 as Yoloy, is now available in a 
full line of sheets, strip, plates, pipe, bars and shapes, wire 
and wire products. 

It is stated that in the new alloy, special properties con- 
tributed individually by nickel and copper to other steels 
have been combined to produce the strength, toughness 
and endurance necessary to insure long life in the face of 
abusive uses which characterize present day high speed 
production. 

The higher strength attained in the new alloy is said to 
be due to chemical composition, rather than to any special 
rolling practice or heat treating. Because of this, subse- 
quent conditions will not modify its physical properties. 

It is claimed that tests in the Youngstown Sheet & Tube 
Co.’s metallurgical laboratories over a period of several 
years show resistance of the new alloy to atmospheric 
corrosion to be four to six times as great as that of carbon 
steels, and two to three times that of ordinary copper 
bearing steels. 


Oi nisscaeniindiia 


@ ELECTED PRESIDENT 

Announcement has been made of the election of Andrew 
J. Kelly to the presidency of the Chattanooga Engineers’ 
Club, being elevated from the position of first vice-presi- 
dent. Mr. Kelly is a chemist with the Burkart-Schier 
Chemical Co. of Chattanooga. In 1932 he was secretary 
of the South Central Section of the A.A.T.C.C. and is 
now a member of the Sub-Committee on Mercerization. 


° 


@ CASEIN WOOL 

Data regarding the synthetic wool produced in Italy 
from casein, based on a report from the Rome office of 
the Bureau of Foreign and Domestic Commerce, is pub- 
lished in the January Textile Research. Included is the 
chemical composition of this synthetic wool and natural 
wool. An editorial note states that “While the chemical 
components of this so-called ‘synthetic wool’ may be ac- 
curate, it will be necessary to await a scientific analysis 
of its physical characteristics before deciding whether it 
really merits the term ‘synthetic wool.’ Such tests as 
were possible with the small samples that were available 
indicate that it lacks several of the physical characteristics 
that differentiate wool from other natural fibers.” 
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Color Tolerance “within 1/64 of an inch’, he can then match our model 


with an exactness of detail that is everywhere within 1/64 
of an inch of the original. In a similar way it is now 
possible to guarantee a customer a color match that will 
be “exact” within a specified tolerance limit. 


(Continued from page 4) 


It should be clear from the data presented here that no 
dyeings are ever matched “exactly”. Our experience in 
other fields should have suggested that such would be the 
case. It would be useless to tell a machinist to produce an 
object “exactly” like a model. The machinist would im- 
mediately demand to know how exactly, or in other words, 
to what tolerance he is expected to work. If we tell him 
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A specification of this kind should go far to eliminate 
much of the present dissatisfaction that exists because of 
the uncertainty with which colors are matched by eye alone. 
There would be no confusion because the dyer matched 
his sample in daylight and the customer looked at it un- 
der artificial illumination. Tolerance limits would have 
been determined for a specified type of illumination and 
there would exist no misunderstanding on this point. The 
dyer would be protected from unreasonable rejections be- 
cause, having decided his average tolerance limits for a 
dyeing procedure, he would be in a position to offer toler- 
ances that he could always be certain of meeting. On the 
whole, the adoption of such a universal method of speci- 
fying color would go far to create a more satisfying situa- 
tion for the dyer and for his customers everywhere. 


° 


Technical Notes 


from Foreign Sources 


Can One Boil-off Vegetable Fibers While Bleaching 
Them? 
K. Viart—TIBA 11, 267 (1933).—A short, practical, 


one-page paper, dealing with the use of Cloramine T. 
The question is answered in the affirmative. 


¢ 


Afterchromable Dyestuffs (Diphenyl-Naphthyl- 
Methane Series) 


German Patent No. 501,108 (June 27, 1930)—IJ. G. 
Farben-Ind. A.-G.—In the process here described and 
protected, p-nitrotoluene-o-sulfonic acid is converted as 
usual, by reduction with zinc-dust, in the presence of am- 
monium chloride, into its hydroxylamine derivative, p- 
hydroxylamino-toluene-o-sulfonic acid, and the solution of 
the product, without isolation of the solid product, caused 
to react upon 1-dimethyl-amino-naphthalene, in the pres- 
ence of hydrochloric acid and formaldehyde. Addition of 
sodium sulfate then salts out a red condensation product, 
from which, by distillation with steam, in the presence of 
caustic soda, alpha-dimethylamino-naphthaldehyde (1-4) 
is produced (m.p. 45°-47° C.) 

This product is condensed with aromatic o-hydroxy- 
carbonic acids, and the leuco-sulfonic acid of the dyestuff 
in question is oxidized in a usual way to the final product. 
For example, the dimethylamino-naphthaldehyde is con- 
densed with o-cresotinic acid by means of conc. sulfuric 
acid, and the leuco-sulfonic acid formed is oxidized, with- 
out isolation, by treatment of the reaction-mixture with 
sodium nitrite. The thick mixture is poured into cold 
water, the free dye-acid separating out; this is converted to 
the (soluble) sodium salt, as usual. 

This product is, of course, a sulfonated basic of the 
triphenylmethane series, by classification, and dyes wool, 
as an acid dyestuff, a brownish-violet, which, when after- 
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chromed, goes over to a deep, luminous navy blue, very 
fast to light and fulling. 


9 = 


Acid Dyestuffs, and Vat Dyestuffs Intermediates 
(Anthraquinone Series) 

German Patent No. 499,351 (June 6, 1930)—I. G. 
Farben-Ind. A.-G.—The fundamental intermediates of the 
process here protected are 1-amino-anthraquinone-2-sul- 
fonic acids with the 4-position substituted, for example, 
by a substituted amino-group, a hydroxyl, a mercaptan 
group, the ethers of these latter two groups, etc. Such 
a compound is diazotized, the diazo-salt reduced to the 
hydrazine group, and the product condensed to a pyrazol- 
anthrone derivative. 

The products are already acid dyestuffs for wool, dyeing 
strong yellow to brown tones, according to the nature of 
the 4-substituent ; the dyeings are quite fast, level, and dif- 
ferent in tone from the dyeings from the original sub- 
stituted amino-anthraquinone-sulfonic acids used as the 
starting-point (these dye in blue to voilet tones). The 
chief value of the products, however, seems to be as inter- 
mediates for further working up. 

Three examples are given. 


7 


Black Vat Dyestuffs (Benzanthrone Series) 

German Patent No. 498,064 (May 30, 1930) (addition 
to G. P. No. 489,957 of May 21, 1927)—1. G. Farben-Ind. 
A.-G.—The process of the original patent protects the 
preparation of black vat dyestuffs, by treating 1’-anthra- 
quinonyl-6-amino-benzanthrone with caustic alkali (the 
anthraquinony] derivative being formed, e.g., by condensa- 
tion of l-amino-anthraquinone with 6-halogeno-benzan- 
thrones. The present patent extends the process to cover 
the use of ethers of anthraquinonyl-bz-1-oxybenzanthrone. 

For example, 6-halogeno-bz-1-methoxy-benzanthrone 
(see G. P. No. 459,366 and No. 479,286) is condensed 
with 1-amino-anthraquinone, and the product fused with 
four to five parts of caustic potash and three to four parts 
of alcohol, at 150°-160° C., until no unchanged inter- 
mediate can any longer be detected. The melt, after cool- 
ing, is boiled up with water, aerated to complete precipita- 
tion of the dyestuff, filtered hot, and the dyestuff washed 
with hot water. The dry product is a black powder; its 
solution in conc. sulfuric acid is green, its hydrosulfite vat 
is brown-violet; the dyeings upon cotton are a very fast 
black. Six examples are given. 


¢ 


Printing Upon Wool with Vat Colors 

TIBA 11, 917 (1933).—Up to the present, it has not 
been possible to employ vat dyestuffs for printing upon 
woolen weaves with any degree of satisfaction, since the 
animal fiber is attacked by the alkali necessarily present, 
principally during the steaming. This danger can be pre- 
vented by adding to the printing paste either amino-acetic 
acid or one of its salts. The presence of such a compound 
also seems to hring about a more firm fixation of the 
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color, so that the time of steaming, in which most danger 
to the fiber exists, can be shortened; and the results are 
less dependent upon variations in the pressure of the 
steam. Three specific examples are given, the first of 
which is as follows: 
The printing paste is made up thus— 

Indigo, 20 per cent paste 

Glycerol 

Thickener (gum paste 1-1) 

Potassium carbonate 

Sodium formaldehyde sulfoxylate.... 

Sodium amino-acetate (50 per cent). 5 parts 

Water 7.5 parts 

This paste is printed on as usual; the goods are then 

dried, passed through a damp steaming, hung up for a 
short time, passed through a bath containing 5 g. of sodium 
perborate and 5 g. of acetic acid of 30 per cent per liter, 
rinsed, soaped, and dried. The goods are well dyed, firm 
in substance as before, and possess the same soft feel, 
although the same goods, printed without addition of the 
amino-acetic acid, suffer a serious loss in strength, and 
assume a harsh feel. With this new modification, five 
minutes of steaming is sufficient, while this would have 
to be doubled or tripled otherwise. 


15 parts 

5 parts 
50 parts 
7.5 parts 
10 parts 


By doubling the amount of sulfoxylate, the above paste 
may be used for printing a discharge-color upon a weave 
grounded in any other color suitable for the process; the 
second example employing indigo paste and the third 
Hydrone Orange R in paste, the last being printed upon 
a weave grounded with Naphthol Blue-Black S. 

Interesting figures are added. Of a woolen weave, of 
which one portion was left unprinted, another portion 
printed without addition of amino-acetic acid, and the 
third printed with paste containing that addition (example 
1), the breaking-strengths of the three were in the order 
of 946,604, and 1009 (these are the means of ten tests 
each). 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 


POSITION . WANTED—Experienced chemist and 
dyer on acetate rayon and silk will be available after the 
first of the year. Formerly connected with two of the 
largest organizations in the dyestuff and dyeing industry. 
Can furnish excellent references. Forty years of age, mar- 
ried, and willing to go anywhere. Box No. 880, American 
Dyestuff Reporter. 
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WANTED—We can place a dyer who can qualify as 
expert on cotton piece goods. Vat and sulfur colors.) 
Give full experience in first letter. 


Extract Co., Inc. 


American Aniline & 





WANTED—Rayon dyer for jigbox and pad work. 
State experience and salary. Write Box No. 881, Ameri- 
can Dyestuff Reporter. 





WANTED—Experienced rayon finisher. State ex-| 


perience and salary expected. Write Box No. 882, Ameri- 
can Dyestuff Reporter. 





WANTED—Experienced chemist for rayon dyeing 
plant. Write Box No. 883, American Dyestuff Reporter. 





WANTED—Textile printer fully conversant with the 
cotton and artificial silk fields to take full charge of print- 
ing laboratory. Knowledge of languages essential. Ex- 
cellent opportunity for right man. Write Box 885, 
American Dyestuff Reporter. 





POSITION WANTED — Dyer — cotton and rayon 
skeins, knit goods. Experienced in direct, sulfur colors 
on raw stock in pressure dyeing machines. Capable fore- 
man. Employed at present. Write Box No. 884, Ameri- 


can Dyestuff. Reporter. 





POSITION WANTED—Dyer—expert rayon and ace- 
tate lining all branches piece goods dyeing. 25 years’ 
practical experience desires position. Write Box No. 886, 
American Dyestuff Reporter. 


POSITION WANTED-—Six years merchandise man 
for United Piece Dye Works, experienced with labor, 
processing, production of all synthetic fabrics, weighted, 
pure dye silks. Graduate of Philadelphia Textile School. 
Four years successful selling experience. Desires connec- 
tion with dyer as assistant to superintendent. Write Box 
No. 887, American Dyestuff Reporter. 





POSITION WANTED—Eleven years as production 
chemist and department supervisor with United Piece Dye 
Works, specializing in boil-off, dyeing and bleaching of 
cotton, silk, rayon, acetate and mixtures. Graduate of 
Philadelphia Textile School, 1924. Write Box No. 878 
American Dyestuff Reporter. 








